Comparison of plasma sample purification by manual liquid-liquid extraction, automated 96-well liquid-liquid extraction and automated 96-well solid-phase extraction for analysis by high-performance liquid chromatography with tandem mass spectrometry.
Three extraction procedures were developed for the quantitative determination of a carboxylic acid containing analyte (I) in human plasma by high-performance liquid chromatography (HPLC) with negative ion electrospray tandem mass spectrometry (MS-MS). The first procedure was based on the manual liquid-liquid extraction (LLE) of the acidified plasma samples with methyl tert.-butyl ether. The second procedure was based on the automation of the manual LLE procedure using 96-well collection plates and a robotic liquid handling system. The third approach was based on automated solid-phase extraction (SPE) using 96-well SPE plates and a robotic liquid handling system. A lower limit of quantitation of 50 pg/ml was achieved using all three extraction procedures. The total time required to prepare calibration curve standards, aliquot the standards and plasma samples, and process a total of 96 standards and samples by manual LLE was three-times longer than the time required for 96-well SPE or 96-well LLE (4 h, 50 min vs. 1 h, 43 min). Even more importantly, the time the bioanalyst physically spent on the 96-well LLE or 96-well SPE procedure was only a small fraction of the time spent on the manual LLE procedure (<10 min vs. 4 h, 10 min). It should be noted that the 96-well SPE procedure incorporated the two steps of evaporation of the eluates to dryness and subsequent reconstitution of the dried extract. The total time required for the 96-well SPE could be reduced by 50% if the eluates were injected directly, eliminating the drying and reconstitution steps, which is achievable when sensitivity is less of an issue.